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(54) POLY(SILYLENEETHYNYLENEPHENYLENEETHYNYI_ENE) COMPOUND, ITS 
PRODUCTION. AND FTS CURED FTEM 

(57)Abstract 

PURPOSE: To obtain a compd. which Is useful as a 
heat-and fire-resistant polymer and gives a cured 
lightweight article excellent in heat resistance by 
selecting a specific poly 

(silyleneethynylenephenyleneethynylene) compd. 
CONSTITUTION: A poly 

(silyleneethynylenephenyleneethynylene) compd. is 
selected which has repeating units of the formula 
(wherein the phenylene group is o- m- or p-structured; 
R is halogen, 1-20C alkyi, 1-20C alkoxy, 1-20C phenoxy, 
2-20C alkenyl. 2-20C alkynyl, 6-20C arom., 2-20C 
disubstd. amino, 1-1 OSi silanyl, etc.; m is 0-4; when the 
phenylene group is o-or p-structured, then R* is H, 1- 
200 alkyl. 2-20C alkenyl. 2-20C alkynyl. or 6-20C arom. 
; when the phenylene group is m-structured and m is 0, 
then R' is II, 1-20C alkyl, 2-20C alkenyl, 2-20C alkynyl. 
or 7-20C arom.; and when the phenylene group is m- 
structured and m is 1-4. then R' is H. 1-20C alkyl. 2- 
20C alkenyl. 2-20C alkynyl, 6-20C arom., etc.). 
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1 H) . ^uuJ^')Vly'^> (Me S i C 1 H, ) . ^7 
XJa h •;x?JU^>^> (Eta S i C 1 ) . ^uutyx, 
^-il/i/^V (E t, S i C 1 H) . ij7Dnx5=^.H/->'->> 
(E t S i C 1 H, ) . ^ant^^xi-^^'iy)Viy^> 
(c -C» Hi, S i C 1 Ha ) . i^ua:^i^9')\^zy'y> 
(C, HtzSiClH, ) . i7ciD*;y^;H:^-;l/i^^ 
> (Me, (CH, -CH) S i C 1) . ^uux.^:^ 
)lZy^^^)\^iy'7> (Me, (HC = C) S i C 1 ) . ^ 
t3Pt?^^;V:7*^jUV^> (Me, PhSiCl). 
ii7pn:7:r.ji.^ui^^> (PhS i c I H, ) . ^ua^ 
( (Mes S i ) Me, S i C 1 ) 

[0055] *^ig<Dift^^r^^*5i*r(i. mmt^4-^ 

(8) . ffiJS^e (9) X»m^t:S (i o> -c^^ 
d7ani/->> (S i C I, H, ) tiPh\t. W&A (2 



17 



7) 

[00561 
[ft3 5] 



(2 7) 



(11). (12) X^^^i^ (13) X^m^ti 

UO^'^> (S iC 1, H, ) i^&iet*. (2) 
[0058] 
[(b3 6] 



10 



(2) 



[0 0 5 9 ] (5^';u>xf^^u>- 

1. 3-7*-P>ir--p» A*^^3ti-s, 

( 1 4) > m^jx. (15) x««S3^ ( 1 8) t7«sn 

ao^-7> (S iC 1 . H. ) i*i€>W. (2 
8) 

[0060] 
[ft3 7] 



(28) 



[0 0 6 1 ] T^^nsd^u (ix'V v>jc=^^u>- 
1. 4-*;'x.-u>x^.-u>) */c« 

(8) . «Jg^ (9) Xt3:«t3g5C (1 0 ) -C^^tl 

UU^f-JViyy^ (MeS iC I , H) tib^^lt. 
S(29) 

[0 06 2] 

[{fc3 8l 



Me 



(2 9) 



20 



30 



[0 06 3 1 'C^Stl'2)>J^y (^5^;t/i^V 

afi^ (1 1) , «3S^ (1 2) (13) 

i^^Pn^5=-;l'^^> (Me S i C I , H) 

[0 064 ] 
[ffc3 9} 



ttSgg^7 - 1 0 2 0 6 9 
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I 

T (30) 



[0 0 6 5] t?a$n&?i<U {^9'JV->VU>J^^^\y 

( 1 4 ) . «3t3S (15) ( 1 6 ) T?a 

3 n ^ P - 1- -'->W«I^ tJ/^ ^ i 
t;?^ian^¥';U->'7> (MeS i C I , H) i3jp6«, 
^@5S (3 1) 

[0066] 

[{t4 0l 



(3 U 



[0 0 6 7] ^^sn-s^t^y (^^^i/i^y u>j.^j^u 

yt«i^ (8) . (9) X^'J:«^ ( 1 0) 

i;^an7x--:.;b*^v> (Ph S i C l , H) 

m« ( 3 2) 
[0068] 

[{k4 1 ] 



Ph 



(32) 



[0 0 6 9] r^^n-S^^y (•7x:::.;U->y 

2-7x^U>x^r,U>*^^^5n^, *a 

( I L ) . *»®5S (12) x^mm^^ ( 1 3 ) 

$ ti ^ in - ^ ^- U >S4 -o W« V A ism i 

t^iJ^PP^jv-^b-V^V (Ph S i C li H) <b*»6 

ty:. (3 3) 

[0070] 

[{1:4 2] 



40 




(33) 



[0 07 1 1 -c*3n'2)*^6W'J«y (>':i:^;i>->y u> 

x^-.-b>-l. 3 -•;'at--U>x^.-U>) 
n-^o (14). (15) Xfr:J:«^S ( 1 

6) tr^3n'5p-::'*-U>S^*>-^W«^^^^^> 
A^i^;^^a\37.xxj|/V^> (PhS i C li H) 
i:6>f>«, (3 4) 

[0072] 

[{t4 3] 



50 



cm 



19 

^ H ' 
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(3 4) 



[0 0 7 3 ] -cife^ti^jio; (y .'cs.}Viyi)\y:yx.^:^ 
urtt, «tii^ (3 5) 

[0 0 74] 
[fb4 4] 



* [^t4 6] 



5^ 

H / 



(3 5) 



[0 0 7 5] T^^Sn^.io; (iyi^u-^^iy)\^iy^)ly> 

(3 6) 
[0 076] 
C<t4 5] 



(CH2>iiCH3 



(36) 



10 



[0 0 7 7] -C^2?n^>i<'; ( F7=t>/U^';U>x^;::. 

^(Dmtuxi^t. mm^ (37) 

[0 07 8] * 



30 



CSC 

-SI 



H 



CH=CH2 
SI- 



(3 7) 



[0 07 9] T-ig$n€>JKy (t^^;l/VU W>i^:::.U 
> I, 3 ~:7xj:.U>^:^U>) . «)£-^(3 8) 
[0080] 
[^t4 7] 

CHaCH^CHa 

C3 8) 



-Si 
H 



[0 08 1 ] -C^^n^Jj^y (r ';>rl/*xiJU>x^j::.U 
>-l. 4-r^xr.u>x^r.u» >5:i*3!riW6n 

!^co«<bL/r«. ism* (3 9) 

[0082] 
[<b4 8] 

C=CH 



(3 9) 



[0 08 3] Vm^tl^^^^) 

3-:7x-U>x^r,u>) . «®« (4 

0) 

[0084] 
[fb4 9] 



(4 0) 



[0 0 8 5] -C^Sn^jJ^y (7xc::.;l/X^.-;l.*/V u 

Me 



^it^<omt{,x\t. mm^ (41) 

40 [0 0 8 6] 
[{hSO J 



(4 1) 



[0 0 8 7 1 msn^^t^y (p- h;l/-f.Pl/2xy U>x [0 08 8] 

^:^lx>-l. 3-7*:^- W>x^,- U» , «jgS; [^fc5lJ 
(4 2) 50 



(12) 



21 



H ^ 



jf$l33p7- 1 020 6 9 
22 



(4 2) 



[0 08 9] r^sn^sJ^u (.7x;^^ju^'y u>x^ 

/db^co^i UT (43) 
[0 090] 
[{k5 2] 

Me. „o 



[0098] 
[ft5 6] 



10 



Me " 



(43) 



[0 0 9 1 ] -C:^$tl'S^U (^^;V>'V 

4- (2, 5 -*^y^;i/:7*.-u» x^-tiu 

» . «JSS(4 4) 
[009 2] 
[ft5 3] 

OMe " 



20 



MeO. 




(4 4) 



[0 09 3] -Clg^n^sJ^y (:?xJ:.;l/S/«J U>X^:^ 
U>~-1. 4- (2. 5 

. (4 5) 

[0094] 
[<t5 4] 

MeO. Br H 



30 



Br 




OMe 



H ^ 



(-4 5) 



[0 09 5] (i/';w>x^-U>- 
1. 4~ (2. 5-s?xh+^'-3, 6 -S^-i/P^::^ A 

x^-U'» . ^jgiiS (46) 
[00961 

[{b5 5] 40 



P 



(4 6) 



[0 0 9 7 1 ra^tl^?!**; (:7x::ujP'>i; U>x^^ 
U>-1. 3- (S-.-^'^^U^x — U» X^— U>) 



aiia(47) 



CH2CH2CF3 

I 



(4 7) 



[0 09 9] -cig^tiSsJo; (3. 3. 3-h')ynu 

[0100] asma:. ±j^<DJSxj;£;^srtcci£isu;fc«s^« 

^smmi^t^mx^^o MM<bUTs;^^avie>^> (s 
eccfiu^'^i^ttr'So 0TS<Dj5?r&ii#ram. mit^m^mi^o 

[0101] J^f4<i:bT^C^^WS^e/^^^-"^Ai«^« 

r -fe ^ u > { bft^o y ^ - jUi^ i L r — fijccjr < 



C13) 



23 



<ttO. 7-1. 3mo lifiM^V^^o 
[0102] mt^t UrW. ^ y r.^. -;l'SJ£;CCil1^ffl 

$e>. n-^+-1?*>. S^i'n^^t-lfV. n-'^:/^>3fe 

[0103] SjaEcD«»m4cDi?>^nn5^v>Sl 
StOrb-SO Om U J:D*?*b<ti5-100m 1 

{C«~8 0-1 20-a J:»)W^b<»-30-40-C 
^sS^r&^o ^SifcWF^«-8 0-12 0"a <fc'5» 

[0 1 0 4] si6E:ft». ftDEi^rn-cfc 

^Sa£SS^J:<!:Cci:»3SJ5:^3^. 0. 5-10 

-cDrnfiscc i> * tmyi<^^m^(D\n^^ ^^^^ -^'^^^ 

T ^l' - ^ ^ V •i? A^CD Wffi^rSMM^ =^ ^ 
L. Bnefort et al,, Orqanometanics, Ntol.ll, 2500 

(1992) m o */c±iecDj:^^f^a^i©^-^at?rcD 

>cDfi«JSM®i>^aa*/'v>ai mo 1 S/c*) 0. 0 
l--! 0 Omo ISIS. J:0»^L< liO. I'-lOm 
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-1 oa^E^, <^o»$i/<»o, i-i^^e<D 

SCO I »; h^i/^/cO 0. 1 1 0 0 y y V)VW^. J: 
9S?*i/<(io. 2-1 0 y -.^ h;i/^g^^ia^r*^o 

[0105] SPo*^^<?>»^. i»SS:&ffi«^$tcK^$ 
m^'t^ CtttC^^ ^ e» tcS^CCr ^ C i:/rS"C 

^$>g^LytW«tacc*fur^^K^:^hy»^A^J:^©* 
BEm&j:^(0^^(cJ:^^muxmt^V^-^n6. c 
[01061 »ii3n/c>j<y v-^O^-i^Mt^:. jmoo: 

) «:j:-&ma^iS^-Ta<5:L/r:^^yx^u>^a« 

CCLr— flaWCCI^S 0 O-'l. 0 0 0. OOOcDteffltC 
^i-^fcp ^yt. :*^0B<DSfrm^y (t^yuvx^j^.u 
V^xxuvxf-r.uv) 3S{il:noiao[)^8^ (3) 
3n^W«'^i^^V'^AS^<tB0iaotgJ&^ (4) -CIS 
S n -6 ^ ti a ^ >® i *r£tt*^J^:^-^ W U 3^cc 
«8<D#aT^JStc;$ it- ^ c: i cc J: r t#6 n:ftc^a^ 

(1 B) X^^$n-2>^0igLliS^Wb. ^-'yv^itM 
tc53^iSg^55«tw:<i:-S#^SS<o#?^L'TC^?^j:ii7Ky (s^ 
y U>x$^xi/>:7x^u>x^^u>) Strcfe^o * 
fW^c». ±ge&2:*5iir{?l|/jxO/c^j^5^ (2) . «^ 

(2 7) . ^igie(2 8) . t»ag5«(29) . 

(3 0) , (3 1). (3 2) . «it5S; 

(3 3) . «iS^(3 4) . «i&:S;(3 5) . 

(3 6) . «i^^(3 7) . ^i^^(3 8) . Wm. 

(3 9) . ^^5$; (4 0) . '^^5«(4]) . 

(4 2) . m^^^ (4 3) . (44) . 

(4 5) , «3i5£ (4 6) XJi^SsK (47) . 

(48) 

[0 10 7] 

[{b5 7] 



(14) 



25 



CI 

[0 1 os]mmA <49) 

CO 1 0 9] 
[<fc5 8] 



(48) 



10 



OMe 

CO 1 1 0] (50) 

[0111] 

, , Me, 



(49) 



(50) 



[Oil 2] vm^^ti^m^i^om&^^'^^^^'j 

[0 113] '^xi>c:^^m('Cis\^^mtm^'^\^>rmmt 
^ : 2[s:|g?gt?)WLig9«, frsa<D^5^ (IB) -vm^ti 

1^0 1. 0 0 0. 0 OO-C^-S), ^/fc. (2) 

>-l. 3-:7.x.:^W>x^-:=.U» ^, 50)5:C^L7 
0 0 -CO^KT^igiaJi-r ^ c i k: J: rf^^n^Wbigj 

[01 14] mim<om&m^Mmiicmm'S'^ : *^ 
Hjjomj^&i. mmomm^ ( i b) jm 

SiS&]lT-5>c<hk:J:0f^6n'&o ccrfflt^^^^'J (i^ 

( I B) ^msti^mr)Mvm&.^^^tr^i><o'c 

$>^. ^J>^c< i^>CCD^0iELm{4^1/2J^^O^> 

(OT^^. mmm^\t. mm^ ( i b) -cs^n^^o 
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[0 115] BJ^cT^msS: (IB) -c^^n^igi^iib 
mfiL^r^-r-SsPy (t/i;i>>x^xu>-;;x.-U>x^ 

(7) K:j;€»Wia*fBS« (3) i:^m^tii>mf&'^t^^^iy 

^jA^twmmm^ (4 ) T^^^nst^^^uuv^v 

SE6SC(5l) 
[0 116] 

[{be 0 ] 



R'SIH: 



20 



30 



40 




50 



[0 1 17] r-^sn-Si^cc. ^I4^®{b!8!^ffl 

C^Ttb Kn^>^>aii^x^r-;i/{b^!g5<h<D©i*^SjBS 

14S{b®fa>:H:ft«i uro*. T;i';<7U^I8fb®> (L i 
, O, Na, O. O. Rb, O. Cs, O) . rJl> 
tJO±MMMmim (BeO. MfirO. CaO. Sr 
O. BaO. RaO) . ^>^y^ FKfbW (La, O 
3 . CeO, . Pr, O3 . Nd, . Snia O, . 
Eu, O5 V Gd, Oa , Tbj O, . D O, . H 
O, . Er, Os . Tmz O, . Yb, . Lu 

[0 1 18] SStll®{b«J^^tf1g^®!fb«!CD^<*WIi 
Ur^i. zyO:^t(Dm^imtOXiii. Li, 0~S 
iO, . Na, O-SiO, . K. O-SiO, . Rb 
, 0~SiO, . Cs, 0~SiO, . BeO - S i O 
, . MgO-SiO, . CaO-SiO, . SrO-S 
I O, . BaO-S i O, . RaO-S i O, . La, 
O3 - S i O, . S c , O3 - S i O, . Y, Oa - S 
iO, . Th2 O- SiOa . ZnO SiO, f3:tti^ 
TJi^^i'tOm^^mtl.X^X. Li. 0-A 
I2 O3 . Na, O-At, Oa . K^ O-Al, O 
a . Rb, O-Al, O, . Cs, O-Al, Oa . B 
eO-Al, O, . l^srO-Alz O, . CaO-Al 
, O, . SrO-Al. O3 . BaO-Al, O, . T 
iO, -All O3 . RaO-Al, O3 . La, O, 



(15) 
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-Al, O, . Sc, O, -AiiOj . Y, Os -A 
l^ O, . Th, O-Al, O3 , Zr, O-Al, O 
, . ZnO-A 1, O, tltifi^^. 

[0 1 19] i^ic'^^^.iyrtom^mmthxvx. 

Li, O-MgO. Naa O-MgO. K, O-Mg 
O. Rb, O-MgO. Cs, O-MgO. BeO-M 
grO. CaO-MgO. SrO-MgO. BaO-Mg 
O. RaO-MgO. La, Oj -MgO. . S c, O 
, -MgO, Y, Oj -MgO. Th, O-MgO, T 
i Oa -MgO, Zr, O-MgO. ZnO-MgO^c 10 

Li, O-SiOa -Al, O, , Na, O-SiO, 
-All O, . K, 0~SiO, -Al, O, . Rb, 
O-SiOa -Al, O, , Cs, O-SiO, -A 1 
, O4 . BeO-SiOz -Al, O, , MgO-S i 
-A 1 , O, , CaO-SiO, -A 1 , O, , S 
rO-SiO, -AI, Oj . BaO-SiO, -Al 
, O, . RaO-SiO, -AljOa . La, O, ~ 
S i -Al, O, . Sc, Oj -SiO, -Al, 
O,. Ya O, -SiO, -A I, O, . Th, O-S 20 
iO, -Al, O3 . Zr,0-SiO, -Al, O 
, . ZnO "SiO, - A I, O, Utt^^^. 

--7^/sf.iyrtom^mmti.x\x. Li, o-si 

O, -MgO. Na, O-SiO, -MgO, K, O- 
S i O, -MgO. Rb, O-SiO, -MgO. Cs 
, O-SiO, -MgO. BeO~SiO, -MgO. 
CaO-S i 0,-MgO. SrO-SiO, -Mg 
O. BaO-SiO, -MgO. RaO-SiO, -M 
gO. La, O, -SiO, -MgO. Sc, O, -S 
i O, -MgO. Y, O3 -SiO, -MgO. Th, 30 
O-SiO, -MgO. Zr, O-SiO, -MgO. 
ZnO-SiO, -MgOAj:if/jiife«,„ 

[0 12 0] itfcr^:^i^r-r)\^^±t<Dm^m{t% 

tLX\X, Li, O-MgO-Al, O^ . Na, O- 
MgO-AI, O3 . K, 0-MgO-Al, O, . R 
b,0-MgO-Al, O, . Cs, O-MgO-Al, 

O, . BeO MgO~Al, O, . CaO-MgO 
-Al, O, . SrO-MgO-Al, O, . BaO- 
MgO-Al, O, . RaO-MgO-Al, O, . L 
a, O, -MgO~Al, O, . Sc, O3 -MgO- 40 
Al, O. . Y, O. -MgO-Al, O. . Th, O 
-MgO-Al, O, . Zr, O-MgO-Al, O 
3 . ZnO-MgO-Al, O3 t5:tt^$>^^ 

[0121] jim'Ctl^CD^IS^tJ^fr*. {£iHiricr£t4 

^fctessn^o mtf ioo-8oo'c©s0[ffiffl-e. 
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[0122] j^mm(r)mm^um:i'^w.^\t. ^r^^) 
{jsm^. y^yx^u. mmm) ^^h. 

4 0 0X\ ^^i>k:Wf^L<«l 5 0-3 5 0-0^^)^. 

1 oomsx^h. mt'^nmt,. -^^-^^i^^r^t 
rsF. v:^y-)].mfsi. :^^-'^i^mm. 7\i^}s.--T)^^ 

[0 123] 

l»TiiE'<-5o 3 0 0m lcDE9P7^Xncc:7U'-4?tR<D 
vy^.e^'ifA^Sl . 21g(4 9. 8mmol)*A 

Til/ 5.-'>A^iaail/#aiSL/cTHF©2 Om 1 ^1^ 

y^:^zi^iiC{tiL^>. y^<ofhyi^—mm^xmm^->^ 

^^i^'i^A^rSttfbo:^, ctitcM<bJ^^^i^4. 9ig 
(45. Immo I) <^THF (2 0ni I ) «S?fi*^?a 
t?«9>^<0 ($^2 0^fffl3^^^:^r) STO. 36«:»nl»L 
»; 7 ^ -y ^ X t^glr 2 WiBStB ^ X b V i:^^ 
1^^") I^^Wfc. cn^C. jR»ly:^*S6mt^. p-t?x 
^x;l/'^>'lj>2. 77g (22. 0 mro o I ) ©TH 

F {zom\) msA:zo^mt>i^xwrfi^. ^h^m 
muovyv^ X tfc«t? 1 i^rastea ^x m«^<o^m^ 

^5^:^^^^>A5^ (2 2. 0mmol)^f#/Co 

[0 12 4] '^x^n< 0 ^-o:>^m('C-o\.>xm^6. sjic; 

Mia-cmffL/^jr^^e). i?^PPr^-7>2. 22g (2 
2. Ommo 1) ^2 0«'ra3Jpt^t:><::^y>^L/Co /< 

fco hVp^^Jbi^yj^iS^a^^f K (Me, SiCl) 
5, 45g (5 0mmo 1 ) ^J^I^;^CcSD;t-C3 6(Cl 

SCC^l^ftio ^to5 0 Om 1 :7^>;^:3tc0. 5^g5ECom 
!g*^3 0 0ml *SI/cL*:?^L/Co SOOml'.?^ 
y^HKljgTa- 3 0 Om 1 vXnzrtCDjS 
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(om^^^ntc, cntcSSi^Lfcii— ^4^t^> (5 0 
ml) im^m^Lit„ aw<D5i^yv-un — 

^-\tmi^<Dm{^x. Gpc tc jc^ffiSTJ^^s 

K5. 9 0 0. m^i^^m\t2. 4 0 0X$>^fc. 10 
[0125] fe(T«:M3^$ti;fe>j< V^-<o^mm^^ 

(1) TU^^W (Q,H,Si) : C:77.815S (31i&ffi77,8750. 
H:3.955& (Si&{ii3.9250.Si:aJ8.12% (^|&fiilS.215d « 
a) IR {M*4«S t 'i>xy\JiCr>^^ + ;^h7^il/A) cm 
: 3294Cw)> 2957(w).2926(w). 2189(m). 2166(5. Si- 
H), 14 96(m)^ 1237Cra). 1222Cm), 934(m). 847Cs> Si- 
H>. 824Cin)> 620(in) (H 1) o 

(3) ' H NMR(500!yH2, CCXH,) ^ : 7.49(5, 4H. 
>&<0?i<.Mmj-^. 4.57(s. 2K Si-fO. 20 

(4) ''C-MtfRC500f#l2, CDCl,)^ : 132.1. 122.9, 107.5. 
85.2 « 132.1. 122.9ppm \it^ly^>m<O^Ms 107.5. 
85 . 2ppm» X U >S<Dj^r 45> o 

(5) "S1-hftRC500MHz,CrClj)5' : -«4.0(t. 3si-ii=230H 

tc J: i . ' * s i ^M^i^^^:^;^«HfilS^c^>S^ L r*^ 

[0 12 6] mwmz 

^'t*:<^>v^y*.v"i;A^l . 2 1&(4 9. 8mmo 

';^^>ATJt'^:::.*i?Ar?^filUm^aL/3tTHF02 0 
m[^myy:^^[H^{±iZ^^. cRIR^/lNit^HimT 

5. 25fir(48. 2minol)(DTHF(20ml) 
m&i:m^V^'o<^) (*^)2 0^R33tf>t:fr) jSTU 5 
6(caB»L/ y ^> y ^:3^<*.«t?2 «FlfflMJ£3f 

p -i^:ii5^r.;l/^>-tf>3 . 03 g (2 4. 0 mm 
o I ) OTHF (2 0ml) S«^2 Oi»^*iWrfflT 

i±xmm<Dm^^^^t^*>^^ (2 4. Ommol) 

[0127] '^Xl<.rf^')^-<O^mc-0(.^Xj&-<^. Kit. 

(2 3. 8mmo 1 ) OTHF (2 0ml) ?Sffi^:3 0 50 
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^^^i^fxm-fb. ^f^^mmbvy'7v^ximx2 
Sj^^ia^rKL/^c^^e^^^tcso^Rimifo/t:. 

Om lttI^r»U*^ft?L;ft. ?!M^^>?gt3-^h-C5>m 
;H*CDta^aE!©^^/c. C 2 5 m 1 <7)T H F 

easLri(m2. 76k (iR^B 8%) r 

-^ffyto ^y v--«gg|ifecDSirt:\ Gpcoccfc^s 

S^J^^^^^SW2 8. 0 0 0. a^i^«^SW6, 3 0 

0- C^o/c. 

[0128] feiTccMiiS n/c5i< y V'-o^^Tfit^ia 

(1) TC^^^T (Q1H3SO : C:78.1256 ( Hi&ffi 78. 5230 > 

1- 1:4.74% (MI&M4.79S0.Si:16. 59% (ffii&ffil6.69%) • 

(2) I R {fe»5t»S i •>X/^±CD+1^::< -f Jl/A) cm 
: 3297(w). 2970(w).2154(s. Si-H>, 1497(ni). 0254 

(m). 1223(m), 'J1.03(m)> 880(m). 839(s, Si--H)>806 
Cro)x 741(m) (1^2) . 

(3) ' H-lsMl(500MiZx CDCI3) 5 : 7.47(s. 4H. :7xXW 
>SCD:?k^M^). 4.62(q. IH. Si -H)> 0.54(ci. 3K 

(4) ^'c-i^(5oofi«z. ax:!^) ^ : 132. o> 123. Ox 106. 

4. 89.5. -2.7 • 132.0.123.0ppm «•<>•^f>^CDi^ 
106. 4> 89.5ppn*iX^XU>S<Dl35a. -2.7ppni5i 

(5) "Si-hWR(500MHz, CDGa) B : -60.6 . '^^n h>ir 

:f7-j':/V>^m (HPNOE^-K) ^grffllr^rS'^. 
Mt^JiX3b^l^ (y :tL::^jV:r,^:z.A) 
( (PhC = C) 2 MeS i H) CD' 'Si-NM^i*-60-6ppm 

3) « 

[0 12 9] ^fiH|3 

>J<y (7x.::^;l'^'y U>X^--U>- 1. 4-7xXU 

■&^^cooras^€>„ 2 0 0m 1cdEHP::?v>^:jCc:7U 

2 2e: (5 0. 2mm o 
1) %An. fgiK^'C:7^;:<nrt4a^o/Co *m 
y ^ A r ;u ^ X ^2.x^m i^jTc t h f © 2 o 
m 1 ^myy:^::i^^t±&i^. ^^OD/hJt^— ffl/ID^r 

4. 95g (45. 4mmol)<DTHF (20ml) 

65cfini^,u y 7^ y :J'xt^g|-c2i^rat:>3*^rx^;u 



a7) 

p -^x^^;l/'^>Hf>2. 69g(2 1, 3inm 
oDcDTHF {2 0ml) ^m%2 0^mf)^l^XWF 

BW<3:>WI»"=7^^^>'i?ASi^ (2 1. 3inmol)3S:f5 

[0130] ^xccsj^y v-cD^SEtcoi^rK^'^^^o sjs 

g (2 1 . 5mmo 1 ) (DTHF (2 0ml) ^?K5g:2 10 

5 0ml mt:jjij7k^Sgl//ca h-c^9i 

;UttOlBa£^!»«f#tCo cn*40ml<DTHF ^^tft 

^moxitms. 5 9 (iR^7 3%) rawcD4<y V 

m¥i^J»^*«3 3, 0 0 0, »^Mj^fi«4. 9 0 
O-C^-pfc^ 

[0131] &i-ficm^^titc^^V'7-<Di^«mim 

To 

(1) 7C;i^^>#f(QsHieSi) : C:83.025S (Mi&fii83.4350. 
H:4.40% (^fii4.389O^S1:12.08% (iilditil2.19%) , 30 
C2) IR (l*f4«S i ^X7N±(7:):^i.;^ cm 
: 3071-2962 (w).. 2163Cs^ Si-H). 1497Cm), 1430(m). 

1237Cm). in7Cm)> 822 (s^ Si-H)^ 756(m)x 697Cm) 

(04) . 

(3) * H-hWR(50QMte. CDCI3) S : 7.80-7.45 (nu 9H. 
>Hf>i8<D*3Ria^F^) .5.12(Ss IH. Si-+0 • 

(4) ''c-^^^R(500^^^z^ CDClj)^ : 134. 8> 132. is 130.7^ 

129. 9^ 128.3> 123.0,107.7. 88.0 « 134.8, 130.7. 1 
29.9. 128.3ppra W7 A::iJl/S<!Dg^. 132.1, 123.0ppm 
fr^-7x:r:p>aiCDg?«. 107.7> 88.0ppn**X^^:::.U> 40 

C5) "si-Mi«(5oavnz, OXl,) S : -63.5 <, >^a 
:^v^7'^J>i^m (^^NOE^-K) ^Mt^^TSfl^o ^y" 

((PhC=C), PhS i H) 0D"s1-MWRti-63.6ppm 

5) , 

[0 1 3 21 ^«I4 



mm^i - 1 0 2 0 6 9 
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Ci'CiE'^-Sp 3 0 Om l<Dran^^:^:3CC>' U-^t^co 
^i5^^V»i?A^^l . 2 2 R (5 0. 2mmo 1 ) 

T^U^r^^J; AT*Sa»L-^aU/cTHF<D2 Om I ^Pl 

is^^^i^^/A^tgttffcUfc- cntC^tx5^;l/4. 9 1 g 
(4 5, 1 mmo 1 ) CDTHF (2 0m 1 ) ^^M^ 
-C5g)-?<0 (*^2 053^fffl:^rittr) ©TL. ^^fccftl^.L 
i;';?^tSISr2^Sir.^'l*Tx5"-JUJft|t^d/* 

^:::.;l/^>42>2. 7 8g (2 2. Ommol)<DTH 
F (3 0m I) «gJ8[^2 0:»ra35Pl:rt:2gTbv $6Wjn 

^^i^tf^y^M {2 2. 0mmol)^f#/c„ 

[01331 ;^cfc4<y-^-<?>&jfficcr>t»r-T^-<^. rat^ 

^«i-efS»Li^*«^. t?^aci^'i7>2, 18g (2 
1. 6mm o 1) ^2 0^mfpl-)X^^':fO>^bfc, 

b y^5^;us^yji/^n^-< K (Me, s i c 1 ) 0. 6 
7g (6. 2mmo 1 ) ^SIt4K(CflailT3^K:m 
ra. y:7^ v^;^$tt>^5&5^{tJtL/to :7^;7,n^^S 
CCj^b/t. S0<7>5 0 Om I i^-vXnCCO. im^(Di^m 
7K^2 0 0ml^a/cU*?^Ufc« 5 0 0m I ^'^X 
riOcJSrn- h^fe-^L. 3 0 0ml :7*>:^a(^©^» 

^m^Wtc. cn^4 0mlo:>THFtC^;CpU. 
iRMl. 15g (IR¥3 4%) -e^l^CDstiy v-^f^ 
^HFmW9. 8 0 0, tfc^i^5-?^Stt3. lOOtT^o 

[0134] Juries® y ^-(o^^^^m^t^ 

Te 

CD 7U^^*f (CloHsSi) : 0:77.91% (aM#77.87%) . 
H:3.9QK (Siiffi3.92SO^Si:18.10?6 (ii^fiai8.2156) o 
C2) I R (WeH»S i »>x/^±(D^^1»x b7 era 

: 3299(w), 3065(w)>2963(w)> 2160(s. Si-H)> 1593 
(m)s 1476(ra)s I262(m)> ll69Cm)s 952(m>. 933(m)x 91 
9Cni). 850(5. Si-H). aai(m), 683Cm). 619Cm) (la 
6) o 

(3) ^H-^Ml(500^f^Zx axn,) 5 : 7.68(s, 1H). 7.48(dx 



(18) 
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2tO. 7.28(d. 4.55(S> 7.68-7.28ppm{3:-0 

^^>m(D7immf: 4 . SSppm » SI-HCDTk^JlI-^r ^ « 

(4) *»C-MwRC500Wte. CDClj)^ : 135. 8^ 132.9x 128.5. 
122. 4h 107.0. 83.8 , 135 ,8-122. 4ppmt*-^>*fe*>ig(7:) 

(5) "Si-h»«(500»i2. CDCl,) a : -83.9Ct.3s,.„=234H 

[0 1 3 5 ] ||Jfe«?95 10 

^tSOvi/'^^>'!;A:#gl. 22^(50. 2mmo 
y 5^'J?AT;l'5:::.'i?ArKMLm^ai//cTHFC02 0 

5. 26ir(48. 3 mm o 1 ) OTHF < 2 0 m 1 ) 
^Srmr-J9)->< D (*5j2 5^[ia:0H:tT) ?jiTb. 5 20 
e»«:M»L/ y -7 V ^ ^ Xttfiir 1 l^ajRfES lir 

m-i^X5f^:r.;U^>H2f>3. 03k (2 4. 0mm 
o I) <DTHF (2 0ml) mm^2 0^mi>^^^xm^ 

aW(3!>WtS"7i^^i^'t7Ai«M (2 4. Ommol)^^ 

[0136] ;^:tc>i^ y-^-O^^tcoi^Ti^-^^o J^i£ 

^iartt^UJ&^^e. t^5'na^^^;VV'7>2. 76 g 

(23. 8mmol)<DTHF (20ml)^^20 

Om 1 m^xmyk^mLfc. ttt0%»«n- H-C^IX 
)ViKom^^ (ffliR^6 8%) ^ntc^ cn*4 0m 

/c« it®^?ffia. ite«Lriimi. 8 2g (iR*4 5 

X. GPCK:<fc-smm^l5):9^m«l 7, 4 00. 
iS3^>^a»7. 3 0 0r*->fco 
[0137] JaT«:«a3n/c?J^y-e-(D^»Hit€:sB 

r, 50 
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(1) TC^^flf (QiHsSi) : C:78.12% ( Sl^ftl 78 . 5290 * 
H:4.81X (Si&ffl4. 7950* Si :16. 5356 (ffl2&*il6.69K) o 

(2) I R (5C(4«S i •!?x>^^±<D4^1.;5; h:7^;l^A) cm 

: 3293(w)> 3064(w)>2969(w). 2159(s. Si~lO^ 1592 
(m). 1476(m). 1254(m). rL67(m)> 950(tn). 881(m)> 83 
9(s. Si-H). 793(111). 741(m), 684Cin) (07) « 

(3) ^ H~NMl(500N«z. OXL) d • 7.68(s> 1H)> 7.48(<k 
2H). 7.28(ck IH). 4.59(q. IH). 0.53(d. 3H) * 7.68 

~7.28ppmtt-^>-fe*>lllCD7KIR. 4.59ppm ttSi-IKOTk^, 
0.53ppn «-pf^;l'S<Z);1<^Ttfc^. 

(4) ''C-NMR(500Mi2. CDCl,)^ : 135.7. 132.6. 128. 
4. 122.7, 105.9k 88.1.-2. 7a 135.7-122 .7ppm53:-^>'if 
Zy^CO^M. 105.9 ,88.1ppni*x?-::iU>SCDK^. - 
2.7ppm \itj^^)VS<OmMX^^o 

(5) ''Si~WRC50(»*te. CDGa) 8 : -60.6ppirw :7'P h > 

y^Mt^ {i> (';'x^-ji/ji^^;V) ->^5^;Ui^7» CD 

-imtm^x^^ (S8) . 
[0 I 3 8] ^tewie 

s}^y (>'x.-;l/5>y L/>X^.::.U>-"1. 2--;7x.-U 

-^^tcoi^rj^E'^'S. 2 0 0ml<DHP7^Xrj^7U 
-^'ttOvi^:^t/«>A^0. 5 35 if (2 2. 0mm 

0 1 ) ^An. mmmxy^:^zj}^^m^htc. am 
itv^^ ATJi^ ^ ^ ^ j^xmMiomm^ u fc x 1 1 f © i 

Ora l^pf>"7;^=3|^(CttiX7i^, i^<D/hK"*— 

2. 19^(20. Immo I) (DTHF ( 1 5ml ) 

m&^mux^'y< 0 (jRi I s^wMyx) stfu. s 

6 tCjn^ b'Jy'yy^ ::^tmx 2 ^J®B 3 -t^ T x 5^- )V 

o -i^x^-;l'-^>^>l . 27^(10. 1mm 
ol)<DTHF (1 OmI) ^^2 0^r^55r>t-frJST 

^htfcmmtLoyyv^:^v<mxi^m^^^^±x 

Smo^Si^^^iy^y Aim (10. 1 mm o 1 ) ^ff 
[0139] :>c(C5i^y'v-co^j5rg(c-:>c^'ca'-^^p KfS 

mUxm^Ltjitiif^. t;?^pn>'xr.;l/V^>l . 7 7 
( I 0. Ommo I ) CDTHF (10ml) Sag* 1 

o^m^^^ixmrv. 36(csnigi.oy7^ ;i^xt^tss-c 

t^y;l/i^n^-r F (Me. S i C 1 ) 2. 1 7g (2 

0. Ommo 1) ^JSl^:«(CjnAT$6«: IB#|^. y^ 

1 5 Om 1 */0l/cL7K?^^l//Co 5 0 Om 1 v-^XnCcfS 
Td-h^Sg^L. 2 0 Om I :7^XrJrt(DJSJS£;?S*^: 
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(Dmr^-h(^^b. mmTkmm^m^i^w^ critic 

p> x.^N'7t< ^ ^)^C iT?g?®^S*T -5 item :f 
-<;W<Dti^«5 (ffliR^O 8%) cn^2 0 

•li/t, ^t^^ffi®. lagbTiRMl. 0 1 g (iR^4 4 10 

■C. GPC{Ci:-6«a^i^^S«3\ 2 0 0. 

To 

(1) TU^^WCQftHioSi) : C:83.12% (ili&«683.43?0> 
H:4.48^ <MI3iii4.38^,Si:12.02% (Sii{il2.ig%) . 
C2) IR (iit^KS i'5x.^vh<D^ + Xh3?^yl/A) cm 
: 3289Cw)> 3071-2962Cw), 2170CSs Si-H)> 1475(m)^ 
1430(m)^ 1115(m). 871(in). 820Cs. Si-tO- 759(m)x 73 20 
6Cm). 699Cni) (09 > „ 

(3) ' H^hWR(500MHz. CDO,) ^ : 7.87-7.20 (1^98.-^ 

(4) »*C-4Ml(500fyHz^ a)Clj)5 : 134.9. 132. 7^ 130. 4. 
129. 7> 128.8. 128.3x3:25.3. 106. 3x 90. 4, 134.9. 13 

0.4. 129. 7. 128.3ppm tt7*r-;l/^<Dg5^, 132.7. 12 
8.8. n25.3ppintt3;x^U'>i£©j55S^, UD6.3. 90.4ppni 
»x ^* U >S<D^^r * 5 . 

(5) **Si~l^(50(»H2. CDCla) 5 : -62.9 » :/a h>r 

ti-jy^^)yifm (imoE-t-K) ^ffii^raiis. 30 
^^twm^^^ (HI 0) . 

Lrz:^Sffc;«5 (B rMgC = CC. H. C^CMgrB 

r) ^m\.^x\.^w. n^mm(om\icrj^mm 
(ciMffCHCc. M. c^CMgc ] ) -^r^^l: 

«J(IMgC-CC6 H4 C = CMg I ) 4fflCiT«>@ 

40 

[0 142] rnmmi 

(BrMfirC-C (m-C, H, ) C-CMgBr) (D 

R^(czimmim(omm^if^ty'>M.m^ (c 1 mrc 

= C (m~Cs H4 ) C = CMgC 1 ) ^mi^^tcCt^ 
Wei V ^/^ > ^ A5tm«^jt X ^ ;l/Cr>ft 0 CC 2 - t57 p n 
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(Omti^V. GPC«:j:6Sa-¥i53^TM^i8, 5 0 0. 
a^i^^m«2. 5 0 0. te^W2 8%'C*^/Co 
[0143] WTicSaS nfc^i? y ^-<D»*fffl^i2 

a) TtSg^a^*? (Q»l-WSi) : C:77.75% (S^fii77.8756) . 
H:3.9Slg (iiiaffi3. 92^.51:18.06% (Si&ffil3.215e) . 
IR, *H-NMR, "C~NMR. *»Si -NMR<D 

[0144] a«is:?7StoMstc jcoT. <^6n/c*y 

(:^i ) . raeSK^iftK^lcSJRfciSTT^* 

?i (:61*2) . miMdc^^ y-jv^m^fc'^«:. mm 

3) . JSi6?S{cy^;i/y^»>AJ&»n^^aK:, ccdsss 

-c«^M:frj*<tU'C^nK5 (JSPKSKi'^ey ^^an^^^ 
[0 145]||]SfeM8 

7j<y (:7xr.;l/S^y u>x5^r.u>- 1. 4~:7:r.^U 

^x{tmm9iBtmm(iCi7':>fc. c<Dwtsvi5^4^>-C7A 

gjl^ (2 1 . 5mmo 1 ) <DA-:>ifc:7 ^XrKC, MUX 
ajfU^CJ^^, *^^aa-7 :c^;U->^>3. 8 1 g (2 
1. Smrao I ) CDTHF (2 0ml ) m^^25^m 

^U^^ K (Me, SiCl)2. \ 7 g (2 0. Om 
mo I ) J|:SceSSCcmt:3 6tClH#fa. y^^yi^X 

'^rr.»>A/ki®«^«^5 om 1 m^xm/H^motc. ms 
i^mn-- h^mi>x^mo. mm-r h y ^Aim^x 

L^mi^m ^ /c. X / U ^ t ?g 

tm^^fc^ itS^ifi®. $a^L/riR©4. 2 1 & (iR 

^8 5%) rawcD?}<yv--*?#3rc. ;t^y•7-^^ggs^fe 

C0@*r. GFCCCj;^SS¥i^^S»2 0. 00 
0. iat^i^^M«4. 5 00T^o/Co 



C20) 
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[0146] WTtcSjgS n/cjp V -7-C0i>*T«i*ll 

CD TcSd^^^rCQ^HtpSi) : C:83.2596 (aiiffi83.4390. 

M:4.4S% (JliSfii4,3830.Si:12.12% {il§&fiia2.1996;) , 
I R. *H-NMR. "C-NMR. i -NMR(D 

^x'!;A7K^jS^Cti^m^:^o ) ^ffli^^i^^. ^-X 10 

[0 14 8] mMm^ 

-C«||fiSf?«5<b|e)«CC^To/c. C6DW®Vt5<:^ix^;A^ 
ii(2 1. 5mmo I ) OA-ufcr^-^XnOc. ^iara 
f4iL3^cC;?i«6. -:;^iJj'nay5^Jl't^^>2. 4 8 «r (2 1. 
4mmo I) <DTHF (2 0m I ) ?gffi[4r2 053^K*^t-t 20 

n^^F(Me, SiCl)2. 18g(20. 1 mm 
o I ) ^JEjeffi{cflI^r3 6^1H#ffl. 

i»/cL/*»bfc. 5 0 0ml >'7;^=aK:?aTP-h^$? 

^5 Om im^<tC5HJ^t*?§^L>/c. m^^^^ 

SST'2)<!:ttig>k:^-^;WOffl*fi£iBT (3faiR^9 8%) 
J&^yt. cn*4 0mlCDTHFtC^3&*L. 

tpcc^mu, a-^^-y-fc- ar^^tssa. s^suriRM 

2. 32 g (»R^6 4%) i?@MC()>i<Uv-^t#/c. ^ 

»1 1. 0 0 0. ?@J¥i^^S«5, 2 0 OX-if!) 40 
[0 149] tJ(TtCiliS3n/cd<y v-CDi^lffffl^fB 

(1) TC^^fl'W (Q^HaSl) : C:78.17?S (SI&fiSTS. 5230^ 
H:4. 8556 (3Sl&fia4. 7950^ Si 116.5856 (3liiffil6.69S6) , 
IR. *H-NMR. "C-NMR. "S i -NMRCD 

[0150] |ISfe035 tl:h©LT. S-ffi«?9 9 'C«JR^:dS 
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W5T(iSm>fe<l:^3 0%:6i^SSlK::?sS(t^0. 11* 

[0151] mMSI:fiiffio3^c^Jc<fc OiR^3&Wj:^ffla 
Q*fti$9"r«»<otc. :^ffi5fe<i:o':^6cDSi!!ii®:&ffi*« 

A'Jfe 1 ~ 4 cDmtemA^^fer^i^cc pt^^cC «; V 

^Sfet^iji i|g«s«?!)4-c«si!yi:^K: 
:sa6*Mc>yt3&i. :frffii'-4a>^s:^^^mi^t:c 

*3ipiE). s i-HaEo!:>®£:i4©m>jj?';v- i^<i:\ 

[0152] 1 0 

^fSuK-oi^^xm^^^o 3 0 0mlCDIZ9P7^X3K:7U 
-i't^cDv^^txr^A^ 1. 2 1g (49, 8mmo 
I ) %An. m»^xy ^:^::i^^mikLfc^ 

y^^AT/V5^0A'C^MU*sKSl//tTHF(D2 0 
m 1 J&l^:7^;?inrt«:f±jl^.;^. if^mo/b^T-^—mM^X 

4. 9 I g (4 5, Immo I > (OTHF (2 0ml ) 
g?S^^tari9)o< 0 ($^2 0^riIi?5H'tT) SSTL. 3 

X. m-^x^:=.;P'^>'ff>2. 7 2 f? (2 1* 6mm 
oDOTHF (3 0ml) ^^2 0»raM:^r?ST 
^i^tcJimuy:?^-^ ^xt^.^-lB$pajEa£$i±T 
aW<DW«-7^*2^'i>Ai«^ (2 1. 6mmo 1 ) «:f# 

/Co 

[0153] ;j)c^c5i< y v-cD'&jsSi^'oi^-cas^^o ra£ 

'/t. ±aitOWfil*^^^t^'^Ai*^<X)Ao/t:7^xniCc, 
^Mvm^V^ffi^. >?e?citi>':txj|/iy^>3. 8 2 
(2 1. Bmmo 1 ) (DTHF (2 0ml) S?g^2 

Ast^cDaea:8a:«r5m^i/. mmmmmi^ti^fc. s 

s SiCl) 2. 17fir (20. Ommol) ^SJE^ 
«:J!lO;t/t. S0CD5 0 Om 1 ^^^XrrUlO. liS^OSK 
*^3 0 Om 1 5 0 0ml75>; 
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nCC?iSTa- 3 0 0 m 1 •?^xnrtCDSJt> 

X) mrofc. -<>^'> (somi ) ^m^. mn^^ 

98%) ^mft. C*i*4 0mlCDTHFtC«*>U, n 
Lz-CiRfia. 9 7g {IR.^8 0%) -caWO^J^y-^-^ 
^5>^ia«8. 0 0 0. ®:^i&5H^m*3. TOOrft 

[0154] &rr^m^^tifL7ti v ^-<o^«rm^m 

CD TC^^a^WCQ^HtoSi) : C:83.18% {m^USS.AS^. 
H:4.4236 <ffiteffi4.389O^Si:12.0S96 (SI&ffla2.19Sd . 
C2) IR {y^J\^J:^) an'* : 3070(w)v ?162(s,Si-H). 1 
591(w). 1476(ra)> 1430Cm)> 1167Cm). 1115Cm)> 950 20 
(m). 812 (S. Si-H), 735Cm). 697Cm). 684(m). 

(3) ' H-NMR(5O0MH2x OXn, ) S : 7.9-7.3 (iiK 9H. 

(4) **C-MWR(500»te. aXla)^ : 135.9. 134.8. 132.9x 
130.7s 129.9s 128.4.028.3. 122.6. 107.2. 86.6 . 1 

34.8. 130.7. 129.9. 128.3ppm --.i^S^O^g^. 1 

35.9. 132. ?>, 122.6. 128 . 4ppm >' ;c >S<Oi^ 
107.2. 86.6ppm5iJ:^*.-U>S(D.^T$)'5o 

(5) "Si-NWI(50(MI2. CDCla) S I -63.5ppm 1 

1) . :rah>f=^^^:/i;>^^ft (*NOE*-K) * 30 

[0155] msm 1 1 

Tt-'*; U>:n.^::.U>- 1. 3-:? 

,i:j:.U>x^'>:iU>) Jgr^iSL/t. 2 0 0 m 1 <7:);^*^5 X 

f!SJc£i®^a5c, Me (OH), ^rSOO-ctcrs^SF 

^g»|iL.r^>•^>^12 0mlti:i&^/Co :A«:r;Urf 
>:^i!mi3tcTMiaT8^Rf^. 5 0"CT'8B$r^. ^^Cc 40 
8 0*Cr2ffiiFra. -^tH SD^raJ^js-tf/c, mMT^^ 
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